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PC-03: Quantifying Reverse Perfusion in Endothelial Dysfunction Using 82Rubidium Positron Emission Tomography/Computed Tomography

**Abdul Jalil Nordin, Fathinul Fikri Ahmad Saad, Pietro Muto, Irene Virgolini**

Pusat Pengimejan Diagnostik Nuklear, University Putra Malaysia, Serdang, Malaysia

**Introduction:** The uptake of ^82^rubidium (^82^Rb), resembling the role of pottasium ion in Na^+^ K^+^ pump during myocardial contraction depends on the normality of coronary flow, perfusion and myocardial tissue. Hypertension (HPT) and diabetes mellitus type 2 (DMT-2) are known cause of endothelial dysfunction which can be clinically detected using cold pressor test (CPT). In this study, we highlight the co-existing differences in qualitative and quantitative evaluation of LV function in normal and asymptomatic chronic HPT and DMT-2 subjects using ^82^Rb PETCT.

**Methodology:** This prospective study involved randomly selected age-matched group, from asymptomatic volunteer subjects. Upon local ethical approval, subjects underwent myocardial perfusion study using 82Rb (Rubifill^®^, Ottawa). All studies were performed using integrated PETCT system (Siemens Germany^®^, TruPoint 64 MDCT). A 2-phase rest and CPT stress achieved during 5 min ice cube emersion was carried out in all subjects. Vital signs and electrocardiography (ECG) were continously recorded during entire procedure. List mode image acquired in static and dynamic phases were reconstructed using CT for attenuation correction. Dynamic data acquisition was further analysed to obtain quantification value of coronary flow reserved using FlowQuant^®^ software (Ottawa). Data was tabulated and analyzed using SPSS version 20.

**Result:** The study involved 16 subjects, predominantly male (12:4 = M: F) and Malay ethnic with mean age 52.44 ± 4.87 (range 43--60). From clinical history, 8 were normal, 2 were HPT-sive (duration 3--12 years), 3 were DMT-2 (duration 4--5 years) and 3 having both (duration 1--17 years). The recorded mean heart rate at rest and CPT induced stress is 63.37 ± 9.20 bpm and 87.00 ± 19.00 bpm respectively. The mean LV perfusion during CPT stress is greater than at rest in the normal and DMT-2 subjects. There is inverse relationship between the mean stress and rest value in HPT and combined DMT-2 subjects. The overall LV flow reserved (S/R) is higher in normal subgroup (1.039 ± 0.15) compared to the abnormal subgroup (1.010 ± 0.188) with negative difference between stress and rest (S-R). There is inverse relationship between the flow reserve and duration of HPT and DMT-2 with the lowest point found in subjects suffering from the co-morbidities. From the ROC, the sensitivity of the test exceeds 75% at cut-off S/R value below 0.905 mcg/L while the specificity exceed 75% at cutt-off S/R value above 1.115 mcg/L.

**Conclusion:** Endothelial dysfunction can cause reverse perfusion and can be clinically quantified non invasively using ^82^Rb PETCT myocardial perfusion combined with cold pressor test.
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PC-07: The Role of Delayed Imaging in F-Fluorodeoxyglucose Positron Emission Tomography/Computed Tomography Myocardial Viability Study

**Moses Modiselle, Nozipho Nyakale, Mike Sathekge**

Department of Nuclear Medicine, Steve Biko Academic Hospital, University of Pretoria, Pretoria, South Africa

**Background and Objective:** The combination of myocardial perfusion with myocardial metabolism using (18) F-Fluorodeoxyglucose (\[18\] FDG), is a reliable tool for assessment of myocardial viability (hibernation). Several factors can affect the scan quality, one of the major factors that contribute to scan quality is the timing of the scan acquisition. The current imaging guidelines recommend imaging to be done at 40--60 min post injection. The aim of our study was to compare the image quality of early versus delayed images in the PET myocardial viability study.

**Methods:** Thirty patients (21 males and 9 females; mean age 58 ± 10) underwent F-18 FDG PET-CT to assess myocardial viability. A co-morbidity of diabetes mellitus (*n* = 9) was noted. The mean glucose at time of imaging was 5.86 ± 2.22 mmol/l and 10.51 ± 1.93 mmol/l in the in the non-diabetic and diabetic group respectively. Early images were done at 40 min and delayed at 90--120 min post tracer injection. Image quality was be analysed visually by 3 experienced nuclear medicine physicians using scoring system and quantitatively by determining the myocardium-to-background ratio using maximum standard uptake values.

**Results:** Visual analysis of the early versus delayed F-18 FDG images showed good, moderate and poor in 30% versus 66.67%, 26.67% versus 20% and 43.33% versus 13.33% scans respectively. 9/13 (69.23%) poor quality images improved on the delayed images. 5/13 (38.46%) poor quality scan were for diabetic patients. Of these, 3/5 (60%) showed improvement and 2/5 (40%) remained uninterpretable even on delayed images. In 8/30 (26.66%) areas of viability which were not visible in the early images were evident on the late images. Quantitative analysis demonstrated an increase in myocardial uptake on the delayed images (SUVmax 10.21 ± 5.59) as compared to early images (SUVmax 7.07 ± 4.08) and decrease in background was noted in the delayed images indicating high target-to-background ratio in the delayed images versus the early images (average ratios 5.41:1 vs. 2.65:1).

**Conclusion:** Delayed imaging proved to be superior than early imaging with better good target-to-background as well as more accurate assessment of the hibernating myocardium. This improvement of the image quality will lead to more accurate assessment of the viable or non-viable myocardium also in diabetic patients. These findings, if reproduced by other readers and centers, may form the basis of imaging recommendations for FDG myocardial viability.
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PC-08: The Evolving Role of Hybrid and Multimodality Imaging in Nuclear Cardiology

**Qaisar Siraj**

Department of Nuclear Medicine and Radiology, Farwania Hospital Kuwait, Kuwait City, Kuwait The increasing availability of sophisticated nuclear medicine hybrid imaging systems supplementing nuclear medicine functional studies (SPECT and PET) with structural imaging (CT and MRI) have now made it possible to combine functional and structural hybrid imaging or supplement functional imaging with structural imaging or vice versa. In tandem with the continuing refinement and improvements in these hybrid systems, there has been a move from simple registration and localization hybrid imaging and attenuation correction to diagnostic quality structural imaging. This new environment has spurred the need for requisite multimodality training encompassing several disciplines. The new generation of nuclear medicine 16-slice SPECT-CT cameras are now routinely being used for attenuation correction of cardiac SPECT, but additionally allow coronary artery calcium (CAC) measurements. The new 64-slice PET-CT cameras for PET myocardial perfusion imaging not only provides CAC measurements, but also allows entry-level cardiac CT angiography, which can complement perfusion imaging with the hybrid technique providing a higher diagnostic yield than the individual imaging modality alone. The emerging role of this multimodality imaging in nuclear medicine is discussed.
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